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Biological Energy Transduction: the Uroboros 
Edited by R.F. Fox 
Wiley-Interscience; New York, 1982 
viii + 280 pages. f24.50 
An ‘uroboros’ turns out to be a self-assembling 
system. This is a most unusual book. It consists of 
three largely independent sections dealing respec- 
tively with thermodynamics, energy transduction 
and ‘origins and evolution’. In the Introduction 
the author warns that ‘some readers will find Part 
1 (biochemical thermodynamics) difficult’. This is 
an understatement, since it will be incomprehensi- 
ble to anyone who lacks a first degree in physics or 
physical chemistry. This is disappointing to an 
average bioenergeticist such as the reviewer, since 
there is a great need for an authoritative but simple 
introduction to biochemical thermodynamics. 
The second section (energy transduction in 
organisms) contains quite a readable account of 
biosynthetic processes, including just 35 pages on 
Chemiosmosis. However, the choice of material, 
the relative lack of biochemical references (many 
of which refer to classic student textbooks such as 
Mahler and Cordes, Baldwin, Conn and Stumpf, 
Lehninger, Metzler and Stryer) and somewhat em- 
barrassing statements uch as ‘while the work of 
Mitchell has provided the general setting for the 
(chemiosmotic) material to be presented.. the 
very recent work of (one laboratory) has provided 
most of the specific details.. .’ suggest that the 
author is not entirely fluent with the breadth of the 
bioenergetics literature. 
In the final section (40 pages) the, author 
speculates on the origin of life, and in particular 
possible schemes for the development of 
bioenergetic systems and gene-directed protein 
synthesis. This is the most successful part of the 
book, and provides entertaining reading. 
While I cannot agree with the blurb on the fly- 
sheet recommending this book for students of 
medicine, biochemistry and molecular and cellular 
biology (all of whom would panic at the first sight 
of a quantum mechanical partition function) it 
could serve as an introduction for physical scien- 
tists. If the author were to simplify the ther- 
modynamic section, and provide a more catholic 
treatment of bioenergetics, a second edition could 
also have a wide readership among these former 
categories of students. 
David Nicholls 
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This controversial book (also reviewed in Nature 
300, 127 and New Scientist 96, 453) is among the 
most stimulating ones I have ever read on the sub- 
ject of the origins of life. 
Current orthodoxy relies on a ‘principle of con- 
tinuity’ in evolution, and views the first organisms 
as rough sketches of contemporary life. But for 
Cairns-Smith, evolution is revolution, and pro- 
ceeds through a series of takeovers. Primitive life 
might have been based upon replicating clays, and 
an inorganic metabolism. At one stage, some 
‘evolved primary organisms started to make 
organic molecules through photosynthesis. This 
led to organisms that had both inorganic and 
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organic genes. Eventually, the control of their own 
synthesis passed entirely to the organic genes 
(nucleic acid) which by now operated through the 
synthesis of protein.’ (p.6). 
I find the general concept of evolution by 
takeover absolutely sound, High technology is 
historically unthinkable without the prior existence 
of a lower technology, based upon different 
materials and principles_ And how do you set fire 
to the coal? ‘often by setting fire to paper, First 
you have to get something burning ( . . . ), Sooner 
or later the coal would be alight with no trace left 
of the paper” (p.263). Cairns-Smith illustrates his 
ideas with many analogies (for instance, how to 
b&d a gothic arch out of a heap of stones, Fig,3.4 
p.96). His capacity to draw on every-day life ex- 
amples attests the non-vacuity of his discourse. 
The book begins with the clearest account I 
know, of the achievements and limits of prebiotic 
chemistry, and continues with a particulariy rich 
intr~u~ion to evuluti~~ary toning {Ch,3: 
‘Questions of evolution’, r~ommended to all 
teachers of evolution). Along the way, the concept 
of takeover has been hammered in many times, 
and the various arguments are regrouped and 
repeated in Ck.4, Then, Cairns-Smith compares 
the feasibility of a prebiotic re~li~ti~n based upon 
biopolyrners with that based upon imperfect 
crystals. 
After that, the book becomes rather technical, 
with nearly 100 abundantiy ilIustrated pages 
devoted to a detailed description of crystal mor- 
ph&&es, Finally5 the author makes use of the ac- 
cumulated material to build up his own ‘new story’ 
of the origins of life, He gives by the way a clear 
account of cellular metabolism and an interesting 
armlysis of the logic behind it. 
On the whole, ~ai~s-S~th b&s succeeded in 
making his thesis credible enough to become a 
sourw of inspiration for future resarch. I do hope 
to see his book on every biochemist’s shelf 
(needless to say, newt to my own ‘Molecular ap- 
proaches to evolutian’, Pitman 1982). It has 
though a few defects: (I) the author is often too 
much on the defensive, and wastes time answering 
every objection raised to him during his career. 
Yet, a sharp metaphor is more effective than any 
long rational argumentation; (2) there are many 
re~~titions~ One cannot help skipping a Iine or two 
here and there; (3) the author does not give enough 
life to other people”s schemes and ideas. With a 
tighter writing, his monograph deserves to 
become, in future editions, a basic textbook on the 
origins of life. 
After a dull ~~~oc~e~c~ evolutio~‘~ Cambridge 
University Press offers here a nicely printed and il- 
lustrated book, bound under a sober but agreeable 
jacket. Its low price gives to the book all its 
chances of success, I also signal another 
simulating book wkich is a biophysicist’s view of 
evolutiun, from molecules to o~~a~srns~ and 
which introduces us into the realm of scientific 
research in the Soviet Union: SE. Shnol’s ‘The 
physicochemical factors of biological evolution’ 
(Harwood Academic Pubhshers, 1982) 
.Iacques F&ii0 
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Of the 80-90 genes believed to be invcrlved in transcription. Kornberg’s original book on ‘DNA 
various aspects of DNA replication, repair and synthesis’ published in 1974, was brought up to 
recombination, about one-third are required for date and published under the new title of ‘DNA 
replication. The process is therefore one of con- Replication’ in 1980. It is, in fact, the only major* 
siderabk complexity and certain of the comprehensive survey of DNA Replication. It a&O 
m~ha~sms invoed may be of ~~~a~c~ in included discussion of the bios~tbesis of the 
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